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LITTLE ROCK ENVIRONMENTAL EDUCATION PROJECT 

''A ^Multidlsciplinary and Direct Experience 
Approach to Teaching Efivironmental Education" 



The Uttle Rock Environmantal Education Project is a Title III ESEA 
pr(|)ject designed to develop a sequential series of curriculum units in 
••environmental education for. grades 4 through 12. Emphasis will be placed 
upin a different area of exrvlronmental education in each curriculum unit 
as! shown below • 



GRADE 
4 
5 



*7 
*8 

*9 
10 
11 

12 



e:iVIron?'Iental unit 

Nature of the Environment 
♦ 

.Int-eraction idi^4Aie Environment 
Man's Effect upon the Environment 
T^^pes'of Environments 
Types of Pollution 

Local and State Environmental Problems 

/ 

Ecology/ 

b. S. Environmental Problems 
Science and Survival 



* Will not bfi- iraplenentcd until the 1974-75 school year. 



Each curriculxim unit, vhich will require three weeks of class time, 
villi be muitidisciplinary in nature and will he structured around student-, 
centered activities in which emphasis will be placed upon the study of the 
local onvfronment. One off-campus field trip will be included in each unit. 
Each curriculum unit will include the following components: (a) an overview 
of the unit, (b) the major concepts in the unit, (c) the. behavioral object- 
ives for the unit, (d) a daily schedule *fot the unit, (e) lesson' plans for 
classroom activities and the field trip, (f) career opportunities in 
environmental education (g) pre-test and post test for unit, and (h) ^student 
and teacher evaluation of the unit. 
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OVERVIEW OF UNIT 

The sixth grade unit in environmental education is entitled, 
"Man's Effeift on the Environment". Through a variety of classroom and 
field trip activities, the student will have an opportunity to explore 
(1) the ways that man's population grow^th .and technological advances are 
increasingly' polluting the environment j (2) the natural resources of 
Arkansas and their conservation and, (3) career opportunities in environ- 
mental fields , ' 

Hopefully, after studying this unit,. the students will want fco take 
part in programs designed to produce and maintain a quality enviroi;iment 
upon the earth, \ / x 



} — 
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We are all blind until we see 
that in the 'human plan 
nothing is worth the making ^ 
if i,t does not make the man.. 
Why build these cities gloniaus 
if pan unbuilded goes? 
In vain we build the world, ualeSs 
the builder, also grows, ; 

, Edwin Marktant 



A. 
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MAJOR CONCEPTS IN UlIIT 



1. Thci earth is threatened and challariged by man's rapidly increasing 
population and technology. , - 

2. The two chief probleris due to man's popuIaUon and technology arc^ the 
increased demand for natural resources and tWe. increase in the waste 

• inaterials that are produced and must be disposed of. 

3. " Pollution is primarily ca\;sed*by the waste products^ produced by^nan. 

Some of those wastes are produced faster than natural processes can, 
dispose of them. Others are of a type for which' there are no natural 
forces that can dispose of ^them. 

4. -The earth's natural resources are limited and n/ast be v/isely used and 
preserved V . , 

5. ** To improve and maintain a quality < environment upon the earth, inJivi^lu?.! 

a^ts must not violate the rights of nature and nankiild. 

6. There ^re many interesting and rewarding careers dealing with restoring 
and preserving the earth's environment. ^ \ 
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OVERALL BEHAVIORAL OBJECTIVES FOR TOIT 



Cognitive: 

!• Population : 




The stucltnt wi 
laticn growth 
lation growth 
graphs , family 



II. .Tecilnology' , The students 



onstr.'itc an understanding of popu- 
ittlc Rock area compared to popu- 
tate and nation as measured by 
s, maps and tests, ' 

investipato, describe and deterninc the 




III. Pollution: 



investif 

effect of tcchll^ogical advances found in hones, neighbor- 
hoods and communities as measured by tv^sts, group activities 
and participation in class discission, 

Th^ students will be able to id^.r.tify the various typc»s of 
• ^ pollution in the environment and investigate the causes and 

effects of pollution in tha oreater Little Rock area a*: 
r.ijasured by graphs, charts, der^OHStrations, class dis- 
cussions and pre'and post t2St*5. , 

IV. Natural Resources : The, student will be able to identify six of Arkansas* 

natural resources and demonstrate an understanding of 
n thiir uses and taisuses as rncasurod by bulletin boards, 

posters, class discussion and pi;e and post tests-.„' — ■:i 

V, Responsibiil ty ; Students will be able tc i»!entifj£ areas of rcsponsib-- 
llity which will enable' then: to carry out constructive 
' ' actions as measured by teacher observation, 

^* ^ 

VI, Career Oppcrtunitie^,V ( Students' will be able to" list occupations 

' connected with preservation of the environnent and in- 
» / vcstigate those of particular interest to them as neasu- 

red by teacher observation and pre and post tests. 
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Affective: 



I. Population : 



II. Teahnology : 



III. Pcllutioni 



The students will sugge'st ways in which the effects of 
over population in an area can be overcome as measured 
by class discussion and teacher observation. 

Thj>- student will evaluate the advantages; and disadvantages 
of technological advances found in the home, neighborhood, 
and count^^ in which- they live as iieasured by class dis-- 
cussicn and teacher observation. 

The student will promote the idea of pollution control in 
.the Little, Rock area with special enphasds on air, water, 
litter, garbage, and noise polluti'^n as measured by class 
discussion and teacher observation. 



IV. 




Natural Res^urces ; The students will value and appreciate Arkansas' 
natural resources and will demonstrate interest in their 
presorvationNas measured by class discussion. 

R esponsiblity ; The student will recomn^end and demonstrate ways in - 
^ which he can carry out actions to preserve the environment 

as measured by class activities and te'^cher observation. 

Career Opportunities ; The students will illustrate the career opport- 
unities he has discovered in his, .studies by making posters, 
collages and drawings, 

o 
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Schedule for unit 



DAY 



ACTIVITY 



1 




Introductipn to the Unit and Pre-Test 


2 




Ap f1 t*V 


1: 


Population ^ 


3 • - 




Ar t*1 v1 fv 
* 


1: 


Population 


4 




Ar tivitv 

L> X V X k> jr 


2' 


Technology 


5 




txvxty 


9. 


Tprhnolopv f continued) . ♦ 


6 




Aptivity 


3; 


Pollution - IJoise and Litter Pollution . 


7 




Activity 


3; 


Pollution - Solid Waste & Air* 


8' • 




Activity 


31 


Pollution Uater and Chemical 


9 




Activity 


7< 


Urban Encounter Field Trip (Subject to Change) 


10 




Activity 


4: 


Natural Resources 


11 




Activity 
* 


4: 


Natural Resources. * - 


12 




Activity 


5 


Responsibilities _ 


13 




Activity 


5: 


Responsibilities 


14 




Activity 


6- 


Career Opportunities' 


is 




Post Test and Student Evaluation and Teacher Evaluation 
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ACTIVITY a : POPULATION 



"I would rather sit onj a pumpkin 
and have it all to myfeclf than 
be crowded on\a velvety cushiou/* 

lienry David Thoroau 
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"ACTIV ITY 1 : Population " . , 

Time Requirad : 4 Rourjs • * * . . f - 

Purpose : Tcf study the effects .of populr.ticn increase on our envircnme/it. 

Behavioral Objectives : « ' ^ ^. ' # « • 

Cognitive : ' , ^ - / 

The' student will demonstrate an Hinders tanding of population growth in 
Little Rock cciapared to populatioh growth in the state and nation as 
* measured iJy graphs, family trees and pro and post tes'ts. 

Affective: ^ * 

' Jhe student will suggest^ways in which the effects of over population 
/in an area' can be* overcome as measured , by class discydjfeion and teacher 
observation, • ^ , * 

Background information : • - 

'.In-modern times, better living ccniiticns and ^vlva-ncas^ in medicine and 
public* health have "dramatically lowered* the death rate. This has boosted 
popuiatian gro^^th in two*\^ays. Mere young people survive to have- children, 
and more olddr people live longer, " *^ ^ 

^ • ^ ' • l^^^^ 

Since about l65G, the growt)h rate of world population has scaled. The 
time required for the nu^nber" of people on earth to double has constantly de- 
creased. Shortly after 1800, world popolation had risen' to a bil|ion,' The 
number *of people '^n^ earth had doubled in^less than 200 yeafrs^^'-^By" 1930, world 
population had^ jumped to, two billion: The doulling time wa^ about UO years. 
Todays world population is already ovt:r 3h billion and' thd doubliri§^time is 
now about 30 tio 35 years, ' , ^ 

Like a 'huge si^ow'-coTrered hill, human population is not only growing 
tznt >>rowing increasingly faster.* Population experts refer to this .increase 
in huiaan growth rate as the '^population explosion,** ' • 

* " ' /. , ' ' 

•At what point cap we say that a population has grown too large?- Since 
population is not just ^ mdtter of toq many people in too little space, ""no 
simple answer *;xists, - * " , , 

A large population is not necessarily good or bad, -What matters is how 
well or poorly the people in that populaU'^n live. It is>'not the^ quantity 
of human li'te that counts—it's the r^^ualitv. From this point of view, ^we can 
consider an area to be cverpopulat^d when it cannot provide food, clothing 
and shelter for the people who live in it. 
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Dees, this r.ean that a countr>' is ove^populate:" if iF cannot enough 
food for its people? Not necessarily — ^^the count:r>' u.ry s«,ll r*anuf actured fdoJs 
abroad and buy food fron other countries, as England does. - 

i\ci areas capacity for supporting a population is' limited. Tho po-oulaticn 
oust also be licdted because area can s\:stain' uncontrolled j'.rowth^ Eitcr^r 
the birth rate oust be. vie creased or the death rate must increas^^. In nature/ .* 
the weak or injured anical often |>econ^ the food for predators, but mafias 
hunanity causes hin to be solicitous of ^the helpless, the sick and the old^ 
Over population is one of the unsolved problenis of our tines l>ecause we are 
'not wlllins to let people die'ncr disciplined enough to satisfactorily control 
the birth iMte, , « ' • 

VQcabulary ; 

1. -Census i count of a population. 

2. Epitaph : an inscription .on a tczibstcne in Dehor/ of srneonc burie'3 there. 

3. Obituary : * the notice of a person's death usually including: c. sh^rt 

Ijiographical account. ^ ^ - 

^* Population : 'the nunber of one. kind of or.^inisns^ within an area 

5. Population density ; the number of individuals in i given area or space; 

6* "Population explosim" : a tern applied to the 7*c(rcnt astonishing humnn 
jfrowth rate. 

r 

?• Death rate: the r^^jsifar of individuals who die .^ver a period of tine 



Growth VQt^ ^ the numl.er of new individuals riinus tht: nut±ir x^hc die.. 

9. Zero Populati o n Growth (ZPG) : a balance Ictween the birth and death rat^.. 

Materials Needed : 

To Be Provided by the Project 
- 1. Filmstrip: "P^vpulation Statistics" ^ " ' 

"Populv-^tion Trends" /- 

2, Filn:* "Booinsville*' 

3, 'Worksheets: U. S. Population Growth 

Arkansas Populatio n, Density 
^. *^^ternal .and Paternal Fanily Trci^s 

4, Transparency: Population Changes in Little PsOck , • 
lb Be Provided by the Teacher or students : 

1/. Cassette tape recorder 

2 8 Filnstrip projector ^ , , ' 

3, Film projector 

4, Crayons or colored paper 

5, NewspapL*r§ 
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Introduce the population increase with the filmstrip "Population Trends''. 
Follow the filr) with class discussion-. ' \ - . . • 

Distribute the worksheet pn^ U. S. Population Changes to the students. 
/iach student will graph the population statistics o; the United States for 
*tKc past 170 yearf. After students have^ completed the graph, class dis- 
* cussion should emphasize particular times of growth in th<j United States 

and reasons for s^ch growth (e.g., times of war, inmigration, epidemics, 

etc.O , ' ' ' 

Each stud^vX will be given a roat9mal and patcm.-l family tree worksheet. 
The. student should fill out the tree to the best of his ability. If a 
student seems hesitant, the teacher should suggest the option* of using an* 
imaginary 'family tree ins'teat^of an actual one. After the students. have 
coraplQtee the fairiily trees, thay should perform- the following exercises: 

(a) Determine the number of doscendonts in the first, second^ and .third . 
gcnerpticns of thei* grandparents. 

(b) If all .aunts and uncles had th*,. same number of children as the 
. grandparents, :,v;hat would the total number of children be? 

(c) Prepare a graph demonstrating the total number of descendcnts in 
the classes* families. ' ^ 

Have students to" check the daily obituary? coliinn to see the number of 
descendents that are left by different age people. Class discussion should 
follow as to 'why some; people have more descendcnts surviving them than 
others.' ' 

EXTRA CREDIT ACTIVITY : Go to a cemetery and find the following infcrm-- 
atiou. 

. (a) Find. five graves of persons over five years old dying defore 1900 
List'their birthd.-te, de^tlidatu, gnd the age at which they "died. 
Find the -avcr.ige^ death age for the five persons. ^ . , 

(b) .Find fiv,e graves 'of persons over five years old who died after 1950. 
*L:^st their 'birthdate, death date and age at death. Find tl^i^veragt. 
age at which the five persons died. 

(c) Record three interesting epitaphs. 

id) List different wars represented in the cemetery. 

(e) List different raateri^.ls found in making gravestones. 

(f) Interpret the information found in answerinj^ q^uestions 1 and 2 to 
draw sot5ie conclusions about the reasons .for the differences in the 
average are at which the people died. 

C>hq6 and iisauss die filmstrip ''Population Statistics''. - 

Each student shcul,! be given the outline nap of Arkansas which gives the 
pfficial'1970 census for each county. Using the color key given, e-ich 
student is to color the counties according to their population density.' 
/xfter the map has be^n completed, classroom disciission should follov; with 
emphasis on the counties having the highest ani lowest population densities 
and^ttju reasons for these differences (ge^graphicil reasons, industrial 

^rea^,^largi^ bodies o£ water, etc.). 

> 

' OOOIS ■ ■ • 



Give each student a copy of the Little Rock .map .which shews the 
population changes from 1960-70. Usipg the transparency of this map 
discuss the population changes that have occurred in Little Rock and 
the .reasons for such change (expressways, slums, industry, etc.). 

Shew the film "Booi:iSville". Discuss the significance of hew increased 
population and technology has affected the land. Discuss the quote 
"The world doesn't owe us anything, it was here first." 



\ 
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*oiag uhc sheet of graph paper and the tablo belot/^ make a graph sficirZzxg tht laci3 
in popul^liotf in 'the Waited Statea since 1800. ^ * 



YEAR 


POPUJJiTIOS* , 






isoa 


5,000,000 


1900 


73,£IC0,000 


1820 


10,000,000 


1920 


. 105,OCO,000 


18.'>0 


13,000,000 


1540 


135,000,000 


1S60 


30,000.000 


I'^CD 


120,000,000 


1860 


50,000,000 


l'.)80 


230,000, WO 



* *Figurea are approximate cot exa^c counts. The escimate fcfr'r^SO is based 
upon the pra^ent r/ice of increase. The population'for the l«8t census 
taken (1970) was 200,000,000. 
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Name 1 Date j ; 

Worksheet ; Population Density Map of Arkansas Counties 
The Arkansas Census Map gives the nunier of people residing In aach county 
of Arkansas. Color each county, on your laap using the key below for pop-- 
Illation density. 

Green - Population under 10,000 i. 



ERIC 



Blue - Population between 10,000 and 20,000 
bellow - population between 20,000 and 40,000 
Red - Population between 40, COO and 60,000 
Purple, - Population between 60,000 and 80,000 . 
' Brown - Population between 80,000 and 100,000 f 
Orange - Population over 100,000 



2. ^ 
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ACTIVITY 2. TECliriQLOGY 



•'Modern, Resources-Wasting man, 
in conflict v/ith our planet's ecology, 
treats ou^r planet as if we 
had a spare in the trunk. 
There not only is no spare planet, 
Ther^ is no trunk. "\ . 

Irving S. Bengelsdorf 



20 



/N CTIVITY 2 : Technology 

Purpose ; To inform and involve students in learning about advances in 

technology and how thase advances affect their environment with 
empl^sis upon the problems caused and their possible solutions • 

Behavioral Objectives : 

Cognitive : ' ^ . / 

The students irill investigate and describe the advances in technology^ 
found in homes and factories ^^nd the effects of these developments as ' 
measured by prertest and post tests, group activities, teacher ob- 
servation and "participation in class discussion. 

Affective ; ^ 

The students will recommend act:^lties which they, as sixth graders, can 
pursue to help preserve the environment and cons^erve energy and natural 
resources^ as measured by teacher observation. 

Background Information : 

One of the meanings for the word technology is "any meVhod employed to 
provide objects necessary for hxiinan existence and comfort. * In the student's 
exploration pf technology, the emphasis should be upon the conditions thet 
exist in Little Rock, Pulaski County, and Arkansas. They should look for ex- 
amples relating to technology in ^their homes and neigfi orhoods, on the streets, 
in shopping centers and other business areas, and in industrial areas. They 
should explore the effects pf the machines and processes of technology upon 
tfaeir lives — their existence, their comfort, their safety, and their future 
employment. Stress should be placed upon the types of pollution due to 
technology and the possible remedies for the causes of the pollution. The 
students should Iso consider man's use of energy — what he uses it for, where 
it comes from, and x/hat problems nov7 exist or may exist in the future. 

Since the students of today will be the voters of tomorrow, each needs ^ 
to realize the importance of their individual responsibilities in environ- 
mental .matters . Tiiey need to learn to weight the advantages against the 
disadvantages of our ^'machine age* and learn to make reasonable decisions 
concerning what must be done and x^rhat their individual responsibility must be. 
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Vocabulary : 

1. Technology: - any method employed to provide objects necessary for human 

existence and comforts 

2. Producer : one t^at -makes goods 

3. Consumer: ^ one that uses goods 

f \ 

4. Goods; a product 'pi^oduced for man's use. 



, c leiining"^ c lo th es , 



5. Services, doing something for someone. (Fixing a car 

nursing the, sick, etc.) ^ ^ 

6. Ifadus try : a juanufaqturing activity as a whole. 

1 . Factory, a building with facilities for manufacturing. 

8. Appl iance: a household mechanism such as a stov4, fan or refrigerator. 

9 Conserve: to preserve or use wisely X7ith allov/ances made for future needs. 

10. Recycling . - the reclaiming and reuse of something tf.at would othen/ise 
be xjasted. ^ " 

rlaterjlals Needed ; 

Provided by Pro^ject : 

1. Film - ''Cycles" 

2. Filmstrip - ''Transportation in the City" 

3. Technology Worksheet 

Provided by Teacher: 

1. Butcher Paper 6. Old newspapers 

1. Scissors . 7. Filmstrip Projector 

3. Glue ^ 8. Tape Recorder 

4. Construction Paper 9. Film projector 

5. Crayons or magic markers 

Procedure ; » 

1. Show the film on "Cycles'. This film presents several recycling projects. 
Technology is utilized in reclaiming waste glass, automobile heaps,' and 
garbage. The film tells us that recycling can be a profitable business* if 
technology, planning, good management and money is available. Follov/ing 
the film, encourage student discussion with questions such as the following: 

a. Vlhy did the film talk about natures cycles? (Nature recycles 
almost everything, if it ciid not x^e x/ould run out of basics 

such as food and i/ater. Nan must learn to ^opy nature by recycling 
energy and resoyrces that can be used up.) 

b. Which recycling operation impressed or surprised you the most? 
(The discussion should lead to technology as the key to re^ 
cycling by man. Discuss the vjord tethnolog^/, ask for personal 
definitions and explain that technology is using scientific 
principles and concepts to invent nev; machines and mechanisms. 

- 22 - 
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.llany times technology is simply the putting together of various ^ 

components (invented by someelse) into a hew product (invention). 
♦ 

Divide your students into discussion groups, the exchange of ±deas in 
small groups is a good way to, get students to examine their thinking, 
identify problems caused by technology, and examine possible solutions. 
Give each student a cop;^ of ,the Technology Nor'^sheet". Allox7 time for 
each student to look over the questions ^ read the introduction and ask 
questions about* the information. H^ve eachr group appoint a recorder and 
have the members of each group answer the questions and add any original 
ideas. ^ The questions have not definite answers. Each group should pre- 
pare a poster type display. The teacher will provide a Syfeack of old 
magazines vzhere pupils can get pictures of machines and •aopliances .to 
illustrate their ideas. » The. teacher should supply cdns traction" paper, 
paste, crayons or magic markers, scissors and butcher paper. S.ome Students 
v/ill vzant to draw instead of using cut-outs. After a suitable time, have 
each graop* make a presentation of the groups reactions to the technology 
questionnaires. This may be followed by- a presentation and explanation 
of group x^ork and poster display^. The -teacher should .lead a general 
discussion involving students in drawing conclusions abopt; technology 
in their homes, and neighborhoods and in Little Rock and , Arkansas.^ The 
results of the group work may be evaluated at the teachers discretion. 
Follox7lng some discussion of the industries mentioned by the groups, the 
teacher should produce the listing of industries provided. The teaCher 
should emphasize both the number and vast array of products manufactured in 
the greater Little Rock a'rea* This list should- then be placed where 
students could glance over it x^heji they have a chanca. ' 

Shox7 the filnistrip (t-zith tape) on '^Transpo^rtation in the City," Lead a 
discussion concerning the film. ' ' • 



^ 45 



00025 



Technology Work: ritat 

Tlie word "technology'* covers many ^reas of our lives. It means factories' 
spewing smoke, But working to make items we need and want. It means airplanes 
flying in and out of "Adams Field taking freight and people to all parts of 
the world, But polluting the atmdsphere v/ith noise and exhaust fumes. It 
means the development of better and faster cars- that ake people to work and to 
th6 doctor and to parties, But which use more gasoline and are noisy and 
have harmful exhaust 'f,umes. It means all. of the wonderful washers and drydrs 
and mixers and blenders and t.v.'s and radios and vacuunf cleaners which make 
our lives, easier and give us more time for fun. But which use energy, natural 
esources, and make noi&e. 

In this this exercise, you v/^l explore some of the problems caused by 
technology and possible solutions for these problems as your group discusses 
the follo^/ing^questions. 

1. We have an imaginary family consisting of a noth^, father, a boy and girl. 
Uist all of the work saving appliances that this imaginary family might . 
have in their home.^ Put thdse appliances in the order you think '%hey 
shcJuld be from the most important to the least important. Did the amount 
of money each appliance cost affect the way you listed them? 

2. ^Vhat factories do you know aboUt that we have in Pulaski County? What 
are some 6f the products manufactured? 

3. If factories are causing air pqllutian, who should pay for this to be 
corrected? Should the owners of the factory pass along this cost to the 
consumers of the product? 

4. If factories are causing water pollution, who should pay for this to be 
corrected? . , 

5^ If factories are, causing noise pollution, is this important to the people 
who work at the factory? Is this important to the people who live near 
the factory? ♦ • 

6. Do you think appliances and machines in our homes cause any type of 
pollution? If so, x^hat? 

7. l*Jhat are five ways each of us could conserve energy (electricity, gas 
gasoline) ? 

8. VJhat difference would it make if each of us', in our own homes, made an 
effort to conserve energy? 

9. If you could have only three things in your home which use electricity, 
what would you keep in your house? 

10. What problems, having to do with technology in out lives, need solving 
first? Wliy do you think this is so? 



ERIC 
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ACTIVITY 3. POLLUTION 



^ TOlCH AiHERICA JILL YOU liELF BUILD? 

0 beantifuL for spacious skies 
For anjber waves of grain 
* For purple mountains majesties 
' Above .Hie fruited plain, ^' 

America I /jaerical ' . ' 

God shed his grace og thee 
And crovn thy good* 
wi.th brotherhood. 
From sea to shining sea, 

Katherine^Lee Bates 
i\nierica' *the Beautiful 



If you visit American Cityi 

You will find it very' pretty, , ' '* 

Just two things of which you must be^rare / 
Don't drink 'the water and don't breathe the air. 

Pollution^, Pollution, 
They got smog, and set;age and mud 
Turn on your tap and get hot ai:id cold 
running crud, ^ ^ , 

Torn Lehrer 
' ^ Pollution 



.ERIC . 
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ACTIVITY 3 . Pollution 
Time Txeguired : 6 Hours , 

Purpose . To investigate the pollution in our area and offer possible 
s9lutions . ' ' 

BehaviorgJ. Objectives . - . . ^ 

Cognitive ; 

The students will be able to list the various types of pollution in the 
environment and investigate the causes and effects of pollution in the 
greater Little Rock area as nieasurred by graphs, charts, dmonstrat-ions, 
class discussion and pre and post tests. 

Affective 

The student. will promote the practice of pollution control in the Little 
Rock 'area x/ith special emphasis on air, water, litter, garbage, cheuiedl, 
and noise pollution as measured by^ class discussion. 

Background Information ; 

' Pollution is the addition of anything to the environment in quantities 
-c7hich are harmful to the forms of life living there. '* Some pollution can come 
from natural causes. An earthquake can disturb the earth so that water can 
enter part of a- hot region in the earth's crust and then rise to the surface 
as a hot spring or a geyser. V^o^st plants and animals cannot live if water 
becomes v§ry warm. Another example of natural pollution is a volcano erupting 
X7here the life nay be kill^ci by the gases or lava. 

natures systems of checks and balances are often cruel but the ecosystem 
is eventually brought back into equilibruim. Regarding man and his effect on 
the environment, this State of equilibruim is rare. As mau*s^ population has 
increased, nbn~renei;able resources have been exploited and ^§9aVy amounts of 
^/aste materials have^^een produced. , ' 

IJater pollution can be caiased by waste products from activities such as; 

manufacturings food processing plants, agricultural runoff of fertilizers and 

chemicals, untreated or poorly treated sexrage and various kinds pf trash and 

garbag.e. ' • - . \ 

» i 

Tfil^chemical nature of the air differs with location, x/eather conditions, 
and the time of day. Automobile exhaust is the major source of air pollution." 
Industrial pollutants from smokestacks ' further increases air pollution. 
Electric povzer plants and iron smelters give off sulphur dioxide. This can 
cayse, prganisms to die, discdloration of metal, damage .to painted surfaces 
and respiratory diseases. Carbon m^^noxide pas from cars and trucks Qan cause 
death. The number of accidents due primarily to carbon monoxide fumes is .not 
knov/n. ' v ' * * > 
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IJitrogen oxides and hydrocarbons that are released- into th^ air, when certain 
materials are burned, may produce smog which can cause damage to luns tissue 
and destroy plants. Host of the lead added to the ai? comes from macufacturinK 
processes and the burning of leaded gasoline. 

Host soil and water pollution is due to the disposal of industrial or 
household wastes. Soil* and water pollution can -also be caused when various, 
chetfiicals are ?prayed on farm fields to destroy weeds and insects. These 
chemcials can be taken into food products and can be washed into ponds , lakes 
and streams. People eating the food products can be harmed. Plants and . 
animals living in or drinking the polluted water can be; harmed. :-:oise 
pollution might be defined as sound loud enough to affect -nian" s well bein?. 
Deafness may result from exposure to a very loud sound or to continual nois^. 
Workers in jobs where there is a high noise*level over an extended period 
of time are subject to hearing loss. If noise is loud enough to make people 
shout to be heard, if noise is loud enough to cause a temporary hearing loss 
or to cause a ringing in ^he ears, it is causing hearing damage. Iloise of 
home appliances, TV sets and radios, power lawn mowers, cars and heating 
and coolin" systems are a f©-; of the sounds most people live with in tae 
United States. The Federal Aviation Agency has been working on noise control - 
of a-rcraft since President Johnson's administration. It is predicted that 
by 1975, there will be 150,000 privately owned airplanes to add to the noise 
of government and commercial aircraft. , 

Pollution by garljage and-solid waste air.ounts to over 400 million tons a 
yeai or about 11 daily pounds of plastic, glass, paper, junked automobiles and 
parbaee for' every person in the United States. Litter pick-up on highways 
Ld scenic areas costs the governments of states untold dollars. Communities 
are faced' with tremendous waste disposal problems. New York City officials 
have to find pl-nces for daily deposits of garbage and solid waste large 
'enouPh Jto fill a freight train seve- miles long. In smaller tajns, waste 
disposal is often the responsibility of the individual. This infortunate 
situation results* ip oven dumos and/or the burning of such wastes. Garbage ^ 
also smells and creates a breeding ground for rodents and insects. l'0"ever, 
most garbage eventually decomposes and 'returns to the natural cycle. The 
.=olid wates disposal probelftis have reached giganic proportions. Industries 
generally have had trfe relponsibility of their own waste disposal. In the 
past, most have had their own dumps, incinerators or landfill areas. ^ow, 
,businpsses are looking into waste disposal methods and prodedures to formulate 
6ome solutions to their problems of waste disposal. Recycling is one s°lution 
to our solid waste problem. Ho^/ever, is it often cheaper and more profitable 
for a manufacturer to make-new goods rather than -to recycle used ingredients 
which hinders -its wider use. But, it is probably the only long-range solution 
for our solid waste problems. Although much time, knowledge and money will 
have to be expanded before recycling can become feasible as a solution for 
• this problem. 
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Vocabulary. 

1. Environment : the external conditions that affect the existence or 

development of a living thing. 

2. Urban : city - 

3. Pollution , the making of something unclean or unhealthy by the adHitHon 

of ' soae substance. 

A* Pollutant : a sxibatance v/hich is added to another substance to make it 
, unclean or unliealthy. 

5. Turbidity , the amount of dloudihess in a liquid due to the presence of 

finely divided solid particles which will not dissolve. 

< 

6. Detergent ; a substance used for cleaning purposes. 

7. Biodegradable : the breaking dotm of a substance by the forces of nature. 
Materials Needed: 



Films trips : 1. Pollution, \7hat is It? 




2. Solid Waste 

3. Our Air 

4. Our VJaters 

5. I/hat Can Ue Do? 



Books : 

1. Our Wounded Land 
' 2. i\n Introduction to Pollution 



Other Materials ; 

1. Aluminum cups 9. Funnels 

2.. Clothespins 10. Paper Towels 

3. Candles 11. Salt . 

4. Aluminum pie pans - 12. Measuring Spoons 

5. Plasticine 13. Bottles 
G. Waxed paper 14. Hand Lens 

7. Poster board 15. Medicine droppers 

8. Vaseline 



To be 



Provided by the Teacher : , 
Radio 
Watch 

Scotch Tape 



) 



1. 
2. 
3. 



4. Scissors 

5. Filmstrip projector 

6. Tape ^recorder 



To Be 



1. 
2. 
3. 
4. 
5. 



Provided by the Student : 
SampleAof .garbage 
Ruler 

Detergent samples' 
Plastic vials ' 
'Water samples 
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Introduce the topic v/ith the filmstrip 'Tollution, What Is It?". 
Following , a short discussion of the filmstrip, inform tbe students 
that pollution V7iai be studied over three days with each day in^Mving 
tx-7o or three of the, following types of pollution: Noise, Litter, Waste 
AiXy Water and Cliemical. 

Do the noise exercise. 

Have students. do litter exercise. Class discussion should provide reasons 
for more or less litter to be found in a particular area. Posters or 
litter containers 'utilizing the litter collected can be made by students 
to be placed in areas in -which there was a high degree of litter. Extra 
Credit: Creative writing on litter. 

Before doing the assignment on s olid •was tes , introduce the topic with 
the filmstrip, "Solid Waste". After disucssion of the film, students will 
bum solid wastes and make comp^risions in regard to the amount of smoke, 
ashes, and, time required to' bum each material. 

Introduce the topic with the filmstrip, 'Our Air". After discussion 
of the film, students will prepare collector papers to be placed through- 
out the school to establish the amount of air pollution in the area. 

Introduce the topic with the- filmstrip ''Our Waters". Following discussion 
of the film, .students utilize filtering devices made in the classroom to 
filter debris from water collected throughout the Little Rock Area.* 

Using various detergents, have the students prepare experiments that 
shows the amount of soap suds and the length of time use by suds in 
different detergents. 

After completing the studies of some of the main types of pollution, 
show the filmstrip, "l^at VJe Can Do'*. Following the filmstrip and 
closing disucssion on the topi c Pollution, students may suggest v;ays in 
which they can do something atout pollution probleins. .They should be 
encouraged to organize and follow through on their ideas. After the 
unit is completed, the students will have most of the school year to 
investigate problems, implement solutions and organize for corrective 
action'. If students do folloxj through with additional study or group 
effort to solve pollution 'problems, please keep the project informed and 
.if we can be of help, let us know I 
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VJo rksh eetr P oi lu t i on 



A. Noise. 



Turn the radio up loud and listen to it for five minutes. Turn the radio 
off and try to hear your watch ticking when y6u hold it up tq your ear. 
Mote how much time passes before. you can hear the ^ticking of the watch 
again, il^rk the volume dial of the^adio so that the same volume can 
be used again. Repeat the experiment again the next day but only listen 
to the. radio for 3 minuces. Try it one more time on the third day but 
only listen for 1 minute this time. Record your observations in the table 
below. 



Title 



Date 





Day One 


Day IVo 


Day Three 


Listening Time 


5 




1 . ' 


Time needed to hear 
ticking; of vratch. 


f 







1*' iWhich length of listening time produced the longest time for which 
the watch could Uot be heard? 



Predict *how long you would be unable to hear the x^atch if you listened 
to the loud noise for 20 minutes, 30 minutes, and 1 hour. 



3. l^at do you thinJ(^ would be the result of listening to the loud noise 
for a month or more? 



ERLC 
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B. Litter , 

Visit several areas around the school campus and collect pieces of litter. 
* * As you collect the litter, you, should make a record of the place yhere it 
, was found. After the litter is collected, you will go back to clas^ and 
make a map belov? of the school grounds showing places in \/hich litter were 
fomd. Use the symbols belo^; for the different types of litter found. The 
symbol for each kind of litter that you collected should be put on the map 
x/here it was found. , 

Key for Type^of Litter . ' ' • 

a Candy Wrapper ^Cans , O Paper . • 

O Facial Tissue -f Boards ' E Cardboard 

^ Fruit peel or core (3>Wire ^ Wood 

# Ne\>rspaper A/ elastic Cups Q Plastic 

_ Bottles f\ Glass H Concrete 

B iletal C Food jZT Cloth 
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•Solid Waste. 



At the teachers direction, bring samples of the types of aaterials foti^d 
in garbage to class. Break or cut a small piece from $ach material so ^ 
that each sample is approximately the same size. Bum the samples one at 
a time by placing, them in an ^uminum cup held by a clothespin. Heat th 
Clip xdLth a candle, that has been secured in an islandjof Plasticine on 
an aluminum foil pie pan, until the material in the cup bums. Since you 
will be using fire, consider carefully the safety rules concerning hazard 
such as loose haif> clothing and other flammable materials. Be sure to 
test such materials as cloth glass, plastics, bubble gum, tin cans, bones 
as well as wood or paper products. Record the information given in the 
table below for each sample tested. 

Title ' Date 



Type 
'. of 
Material 


Time Before 
Flame 
Appears 


Description 
. *of 
Smoke 


Description 
of 
Ash 


Other 
Changes 
Noticed 


t 












• — , 






^-k 




> 
























A , 




♦ 




* 

4 






























*r-^ ^ 

















1. VJhich type of material produced the most smoke? 



2. I'Jhich materials produced smoke with an unple^ant odor? , c: 

3. Which materials create the worst fire hazard? j , 

4. Ifliich materials took the longest to burn? ' >1 

5. l-Jhich materials left behind the most agh? 
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6. Ifliich mater^Lals do you think would contribute the most to air pollution 
when they are burned? 



7. IThich materials were not chianged much by the heat applied to them? 

8. If something bums is it a physical or chemical change? 

1 \ - 

9. If you had useti a much hotter flame for the experiment, what might 
have happened? 



Me- 

Obtain a piece of waxe^paper 2^ inches square. Use a pencil and ruler 
to mark the waxed paper so that it is divided into H inch squares. Attach 
the paper to a piece of poster board ijith scotch tape. Smear the paper 
evenly with a coating of vaseline. Place a collector paper in several 
rooms and areas of the school. Iry to select rooms in which you think 
a variety of results could b.e obtained. Care should be taken in select- 
ing the spot inside the room where the paper is to be placed. A good 
location might, be in the center of the wall farthest ? from doors and 
wiiido\7s and 3 feet above the floor. After two days remove the collector 
papers and examine them. Compare thfe materials found on each paper • 

1. On which side of your school was the greatest amount of solid particles 
found? * 



2. From which direction di^l most of these particles come? 

4 

3. \^at can be foimd in that ^direction that contributed to air pollution? 



4V^Hox-7 did the v/ind affect the type of solid particles collected? 




5. V/hy should the location of the oollector papers be as identical 
as possible in each room? 



6. In which r^om was there the greatest amount of air pollution? VJhy? 
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Water.^ 



'At your teachers' direction, collect and bring to class samples of water 
from rivers, lakes, ponds, ditches^, etc. You will need a funnel, paper 
towels and a bottle. The bottles should be tall enough so the mouth of 
the jar wilL hold the cone of the funnel and prevent the spout from ^ • 
touching the bottom. Fold the paper towel in half and then in half again 
to make four nearly square quarters. Uith scissors make a quarter circle 
-by cutting off the loose (not folder) comers. Hold the first three 
thicknesses together and separate the fourth to form a cone. This paper 
tox'/el cone will fit easily into the cone of the funnels Carefylly pour 
some of each sample into the paper tox^el cone being sure no liquid touches 
the funnel above the level of the paper to\^el or runs do\m the outside 
of the funnel. When all the liquid has drained^ through the paper tmel 
filter into the jar, place this liquid in tts original container. Be* 
sure" to use a new paper towel filter for each sample you filter. Open 
up each filter paper and alloi/ it to dry. Examine the dried filter papers 
vjith a hand lens* , • 

a. Vlhat types of particles did the filter paper separate from the 
water samples? 



{Ihat types of pollution does this method of filtering remove? 



IJhere in your community is flitting used to remove pollution? 



Completely dissolve a spoonful of salt in a glass of tap v;atBr. Taste 
the water. Filter it and then taste the water which passes through the 
filter paper. Look for salt on the filter paper. 'Salt is a chemical. 
Will filter paper remove this chemcial form water? ^ 
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Chemical. ' . i ^ 



1. Obtain small amounts of several brands of detergents. L&bel each 
brand of detergent. 

Collect a number of plastic pill vials that are identical in size. 
You V7ill>need tv/o containers for each brand of detergent that you 
wish to test. 

3. Add tap water to half of the containers until each is approximately 
half filled. Ise a medicine dropper to add or remove water until 
the level is the same in every container. 

4. In each of the other containers, make up a soap solution by mixing 

1 spoonful of the powdered detergent' v/ith 3 spoonsfuls of water. It 
is very important to keep the strength of each detergent solution 
the same by using the same amounts of detergent and water each time. 

5. Use the medicine dropper to place 10 drops of each soap solution into 
one of the containers of water. Cap and shake each container 10 
times . 

6. Ueasure the height of the soap suds which fortn on top of the water ^ 
and record it in the table. Record the time it takes for the soap 
suds to disappear. Rinse out the medicine droopper and repeat the 
procedure vjith the other detergent, samples. Be sure to shake each 
container the sama amount and in the same manner • (in order to test 
the liquid detergents simply add 10 drops of each directly to the 
containers of water and then shake.) 



Name of 
Detergent 


Type of 
Detergent 
(Liquid-Powder) 


Height 
of Suds 


Time for 
Suds to 
Disappear 


i 


































— ^ 5-. 




» 
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^. Questions for discussion , 

a. \^ich brand of detergent produced the most suds? 



b. Which brand of detergent produced suds that lasted the longest? 



c. I^at connection does the amount of suds have v/lth the detergents 
ability to clean? 



d. Hcv does the amount of phosphate In the detergent compare with the 
amount of suds or* the time the suds last? 



ERIC 
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ACTIVITY A' lATUn/J. ?^S3U?.CUG 



Jaste abt, uiiit not. 
... ijenjarain Fraii''.lin 
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ACTIj/ITY A ; Jatural TlssourceG 

Tint* Required- G aours * ^ 

Purpose To '^elp stadents see that ^karisas has uany precious and beautiful 
resources, 

S^^.i avioral Objectives ' ' ♦ • ^ 

Cb^itive : 

!• Tlie student vill be able to list six of Arkansas' natural resources 
and denoastrate an understanJinj of t.ieir use as ricasured.by bulletin 
boards^ posters, class discussion and pre and post tests. 

Affective: ^ ^ - , 

1. The student uill value the study of Ar^.a.isas' natural resources and 
X7ill demonstrate, interest in their prc^iervation as lueasurei by class 
discussion* ' ' . 

r 

3ack^ , roui3[d Inf omation : ?v;^sources of Arkansas 

Fertile Soil . This is one of Arkansas' most prized possessions. Because of 
the rich soil the lon^ gro\7in.r season, a^^^riculture is one of our st.^te^s 
leading indust-r1ec.' Ther3 are feu crops c^o^Tn in tiie United States tuat 
cannot be oroduced in /jrl.ansas* Cotton^ soybeans, rice, corn, ve;- a tables, 
fruits and nuts c^re 5one of ^he Ti>ain crops. Arkansas' agriculture accounts 
for nany related industries. iJine and vine-ar making, canning, and the 
production of cattle and chickens are a fex/. 

Lumber . Luiaberin'^^ is one of Arkansas' main industries. Related industries 
of furniture nakinj, paper iianul acture^ charcoal production^ and box and 
barrel stave manufacturing Account for raany jobs for the people of Arl^usas. 

Vfater. Arkansas abounds ia beautiful lakes and streams* The state has 2,31o 
lal:es larger than five' acres. These lakes iielp supply the 256 nillion -allous 
of water used per day for industrial and domestic purposes. The federal 
reservoirs* in Arkansas provide pov/er for raaking electricity as x«/ell as 
unlimited recreational opportunities for our citizens. The cold water 
discharge below taese dais support an abundance of trout. la fact almost tuo 
million trout x/ere stocked in Arkansas* lakes and streans in 1972. The 
abundance of ./auer in Arlcansas aJLlcJ\;s crops to be irrigated and catfish to be 
farraed, Tlie hot water spring's at aot Sprinf^s, A-rkansas^, 'draw travelers from 
.all over tlie United states. * 

'^il and Gas . i31ack rxold ' T'as discovered 'in Arlcansas in 1920 and 1321 when 
th6 oil x/ells in Ouachita and Union Coutlties came in. 
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T!ie oil industry has brought nany people and rauch'v/ealta to the state. 
Gasoline, kerosene, and notor oil ara the major products of crude oil • 
technology. Gas and oil are often "found together. Arkansas' first ras veil 
uas drilled in 12J0 in Fort S.nfth. Factories fraquently Locate near gas 
fields since «»as™| a cheap f uel unen plentiful. Although once plentiful*, 
Arkansas* reserv^j of f>as and oil have been steadily declining siace about 
1950. 

Coal . The coal deposits in the state stretch from Fort Smit.i to Russellville, 
covering nore than 1,309 square riiles. Open-pit mining aud shaft ainin{> in 
the western part of the Axkansas Hiver Valley account for irost of the staters 
coal. In 1972, coal production in Arka.isas netted $3, 187. 500. 

Bauxite . Bauxite' is the ra^T material froia T/hich aluminu.a is nade. Aluminum 
is so light and strong ft can be usad in many X7ays. Alun, \;hich is used in 
;^aCer purification, is made from bauxite. The most valuable bauxite mines are 
in SaLine and Pulaski Counties. , 

♦ 

aaaf>anese . Ilan^anese is used as a strenjthenin;3 agent in the manufacturing of 
steel and has other industrial uses. 

Tripoli and Xlinnabar . These ninerals are not very vjell kno^ni^ but tripoli is 
used in makiri^>, scouring poudexs' and explosives. Cinnabar is a mineral from 
Trhich mercury is made. Ilercury is used in thermometers, sign manufacture, 
the chemical treatment of peed, etc. It is found in the Oiiachita !iountains in 
Ilo\7ar4 and Pike Count ies-, ^ ' > ^ 

Diamoixds . The diamonci-bearing ore covers about 80 acres near Ilurfreesboro in 
Pike, County, in 1900. the first diamonds \7ere discovered. The state recently 
purchased the dia^^ond producing Stea and it remains ,a tourist attraction where 
people hunt for diamonds. These diaaonds are not to be confused uith the liot 
Springs 'diamonds*' trhich are quartz. 

dial!;. Clay > Linestone, "larble >^ Beautiful marble is found in 'lorth Arkansas 
and is used mainly in building.' Ilarl (crumbling deposits of clay and • 
limestone) is especially ^-jood for fertilizers. Pottery made from Arkansas 
clay is sold throughout the United States. This clay is also used for making 
bricks and tile* 

Le*ad and Zinc . These are txjo of tha more valuable metals mined in Arkansas. 
Lead has nany industrial uses as does zinc. Zinc is us^'d in the process of 
galvanizing uhicn prevents rusting. It is also used in roof and gutter 
manufacture. 

T itanium^ Antimony, Saftite, Sehtonite'^ Fuller's Earth, Gypsum, Vanadiun . 
Titanium is used in paints and steel production. Antimony is used in making 
some alloys (mixture of metals) and in Lisdicines. Barlte is a building stone. 
3entonite is* a soft rock resembling clay and is used in making wall piaster^ 
soap paper ^ and vine. Fuller's Earth is used in making different types of 
filters. Gypsum is found in layers of rock and is used, for improving soils 
and making plaster* of Paris. ? 
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V=inadiun, a netallic element, is used in making alloys, ^Jhile Arlcansas lias, 
deposits of^all of these 'linerals , some of them Iiave not been fully investi- 
Cated and their quantities are not Icnoim in all crises. 

Uildlife ^ Arkansas' only bis gan^ manrmal , the white-tailed deer was at an all 
tine low in 1930, when there ^^as an estimated ^03 deer in the state. The 
estafelisliment of federal 3a!ne refuges in .1326 and, the Arl>^nsas Game and Fish 
Comiission tefiige systei^ in 1?27 stiaulated the growth of the deer population* 
2>343 deer were stocked bet^/een 1229 and 1951, In 1971. the. estimated 
state^^iue population of over 250,030 deer was bashed on a repcyfted kill of over 
26 poo, about 10% of the herd* Annual revenue froia Arkansas deer *iiun tin ^ 
approximates 26 aillion dollars, tiiis fifrare beinn based on apprpxioately 
"^^IjO^OOO hunters* In 1972. the harvest vas 31,415 which may indicate too auca 
population ^roT/th, ^ . * 

The wild turkey is another ^ane animal that is figating back from a*low 
population* In 1357^ the Jtegal turkey kill was 461, in 1973, the legal .cill 
was 1,S^35. It is difficult to estiriate the number of turkeys in Arlcansas ' 
because the state lacks a taggitig program, but tue head of t^ie game d^-vision 
estimates that the legal kill reflects frd^('3% to 5% of the >ipopulation. 
Utilizing these figures, the 1957 population was approximately 12,300 and the 
1973 population is approximately 51,600. O^her estLnates Indicate tae 
population in 1973 may be over 130,000. . 

. ^F^rs purchased by Arlcansas dealers during the 1972-73 jeason amounted to 
$215,516. These furs V7ere made up of nutria, otter, oppossum^ raccoon, .mink, 
skunk, civet cat, muskrat, grey and red fox, ^/easel, coyote, bobcat and beaver • 

The Ark^sas Game and Fish Commission has started a new program desi^^ned 
to increase the numbers of snail garae^ particularily quail, the program,, 
acres for wildlife , enlists the farmers help iu setting aside part of his 
land as zo'od wildlife habitat. Tlie quail population in Arlcansas has been cut 
considerably due to modem fariiiing practices. Squirrel and rabbit populations 
are in fairly good condition although the squirrel population in the Ouachita, 
'•ountains is expected to be quite low this fall due to the failure of the'nast 
crop last year. 

The Comission operates the v/orld's largest state oxmed warm water fish 
hatchery and concentrates its stocking program on new impoundments and 
corrective stockinn of existing lakes, /xkansas* fishin^: opportunities are at 
•^n all time high* The commercial fishinr industry netted $35^000 during the 
, last fiscal year. 

Shelter for Arkansas* game animals is an* important facet of game manage- 
ment. There are four federal refuges in Arlcansas. The lT{iite River Refuge 
occupies .113,000 acres of bottomland. Tlie uolla Bend Refuge (near 
Russcll^ille) occupies 3,500 acres. Wapanocca (near West liemphis) and Dig 
Lake (near Blythville) are about 5,000 acres in. size. Two million acres of 
National Forest land is managed by the Arkansas Game and Fish Commission, and 
the Commission oras 300^000 acres. 

. 0 . The Commission spends about $1 million a year to buy nex7 land, and the 
cost pf the type of land tliat the commission buys is posing a serious prpblen* 
In 1953, land desirable for T/ildlife was sold to the Commission for less^ than 
fl3 an acre. By 1970 > the same type of land was purchased for $74 an acr^ and, 
in 1972, the price was up to $140 an acre. $1 million does not purchased even 
13% of the land today that it did in 1950* The solution is obvious j the budget 
available for land purchases will have to be increased considerably, ^^ildlife 
means the Xi7ild plants as well as the animals. Tne two have to com©, together 
because of their roles in the balance of nature. ' ] 
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^oca^ularv. 

m 

Sone additional "tems are defined in the background material.. 

1. Balance of lature , the balance that e:^ists between all of 4;he livincr^ 

thinfjs in a natural environrient which tends to l:eep the environrient 
stable. 

2. Conservation : to preserve or use xrisely alloxzing for future needs. 

3. En erp,y • the ability to do work. 

A. Impoundnent . a lake fehat is made by holdinc water -^ith a data. 

5. llast : nuts acconulateJ on the forest floor and often serving as food for 
!iogs^ deer, turkeys j squirrels, etc. 

5. .latural Resources those things we depend on in our environment which are 
supplied by nature. - 

' 7. llutria : a small laaiaaial that looks like a muskrat, reproduces rapidly and 
is often a pest. 

3. Opportunity : a r>ood chance for advancement or progress. 

9. Organise - anythin^ that carries on life functions. ' 

n» Uildlife^ living things that ar.e neither hunan or domesticated. 



'aterials ^leadsd - 
To Be Provided by the Project . 

1. Fosters and pictures showing natural resources. 
"2. Poem- Marica the Beautiful * 
3» Film- 'Lakes and Tdvers of Arkansas'. 

4. Background Inforxnation Sheets- Resources of Arkansas. 

5. Outline map of Arkansas (2 per student). 

6. 'lath worlcs'iects.** 

7. Coniea of the 'Jilderness i3ill'. 
■J. Individual Life 36yle Survey. 

/ . 
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V 



Display the visual aids depicting natural resources and lead a .discussion 
regarding their beauty and aesthetic value. 

Questions: TJhat is beauty? * 

Is beauty a luxury or a necessity? - * • 

Is there anything in nature tliat is not necessary? , 

After a short discussion^ produce tx»7o posters. Things Trtat Are Ileccssary 
In Jature and Thin5>s That >a:e Extras . Let the students add td these 
posters and discuss their reasons for adding certain things* in nature 
under the specific caption. 'After the exercise, gon^ students nay yisa to 
collect or drau pictures of things they think are necessary or unnecessary 
in nature and slue these to the posters. / t 

Questions : ^Jliere can you find beauty? 

Did you see anything ugly as you traveled to school today? 

ilow are. ugly places brought about? 

^That is meant- by the tern ''natural beauty'? 

Give each student a copy of the poem America the Beautiful . Ash them to 
read the poen carefully and try to feel and visualize each word. Read the 
poem in unison,' thra ask for coroments about the truth of the poera when It 
»X7as vTritten and today. " " 

Show the film. Lakes and Rivers of i^rlcansas. After the students have 
made personal comments, discuss the natural beauty of our state. . 

Give each student a copy of the natural resources that are in the State 
of Arkansas (Resources^ of Arkansas). After the students have read the 
resume, discussion shou^ follow concerning the natural resources tnat are 
available in our state|fcd how they are beins used or misused. On an ^ 
outline map of the state, students should draw, xjrite or use symbols to ^ 
depict the* natural resources that are found in specific areas of the state. 
Students may work individi£ally on the math worlcsheets concerning natural 
resources or the vrork may be done at home. Discussion should follow 
gradinc the papers or the teacher may use another aethod. 
Each student should vnrite a letter to -his state senator or legislator 
discussing ^e wilderness bill. Copies of the bill should be distributed 
to the students. If time for this activity is not available, this could 
be an extra crefdit activity. 

Each student is to be given an outline map of Arklnsks., Inside the 
borders of the state, students should xjrite an essay on, * IThy Arkansas is 
Called the Land of Opportunity, \ Tne bonder State'^ or^^a topic chosen 
by the teacher or studeiit. ^ ' , j 

Students are to be given a copy of the Individual Life Style Survey 
(4 pages). The teacher will briefly go over the questions contained in 
the\survey, then assign it as homework over an appropriate period of time. 
Parents may be asked by the students to help in answering certain portions 
of the survey. ^* 

•= 
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/jnerica the Jeautlful 

J beautiful for spacious sld.es 
For ainber uaves of '^rain, 
For ptirple ?K)untaln majesties 
AbC(y0 the fruited plain. 



'^-rerical .^iierical 

God shed his ":race on thee 
# 

rixomi thy pood * 
brotherhood 
7ron saa to shinin<3 seal 
.... Catherine Lee liates 
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Name 



Date 



Ilathenatics Exercises on Uses of Forests and Woodland Resources 



1. A famer's woodland is divided by a road. In his spare time the fanner 
cuts logs out of his forest on both sides of the road. Tals gives, him 
something to sell tQ. pay him for his work. He uses his o\m truck to haul 
. " tile logs to the mill. He moved 75 logs out of the woods on each side of 
^-^the road-. Ilhat was the total number of logs he sold? r 



One day the fisVhatchery truck drove up to restqck the farm pond. The 
fis'a were in nine h±9, cans. How much did the fish population of the pond 
rise x^hen they released the fish? : 

3. A forest fire burned an averaf^e of 360 acres a day. It took three days to 
put the fire out. Hot; many acres were burned? t 

4. At a saxTmill, one truckload of logs made 343 boards vxhile another 
truckload made only 276 boards. How many boards were nade from the tyro 
truckloads ? 

5. .A nan X7as sellin:: Cliristmas trees irom his plantation and he cut every 
other tree. If there were 600 trees on his plantation, hox7 many did 
he cut? ; * 

6. Trees are cut into loss that xrill brin^ the best price at the mill. One 
nood tree was cut into four logs, t^JO were 12 feet long, one was 10 feet 
lon'> and the last was •lA feet long. Jo^r long ^ras the tree trunk after the 
top was cut off but before it was cut into logs? 

7. Sometimes a sled and team of horses is used to liaul logs. If you had 76 

logs piled in the woods and could haul ten at a time^ how n^ny full loads 
would you haul?_^ ^ 

8. In 1972, John helped his father cut the first trees out of tjieir forest 
plantation which was planted in 1930. How old were the trees when they 
were mature for cutting? 

9. To produce just one bushel of corn requires 6,250 gallons of water. A 
bushel of wheat needs 7 ,500 gallons. Row much more water does it take to 
produce a bushel of wheat than a bushel of corn? ' 

10. There are 43,560 square feet in an acre. A forester, t/anting to grow food 
for X'^ildlife in a cleaning; bought 25 lbs. of g^^ass seed which according 
to directions, required 1 lb. of seed for 3y600 square feet. Approximately 
how many apres could the 25 Ibs.^ sac7? ' ' 
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Individual Life Style Survey 
'Use of ^Tatural Resources : Water 
1. Eoi'j much water do you use in one day? 



Use the information in the table to help you to decide. 

I Water Used In Homes 

i Activity Quantity ; 

Bath . 30-40 gal. 

j ' ' . . — 

' Shower 5 gal./min. 



Toilet' 13-20 gal. 



■ Automatic 

I Dishvjasher 13-20 gal. 



t 



! Automatic 

j Washing 30 gal. ; 

( Machine 



2, Hox7 many quarts of water do you drink in an average day? 



3, How many gallons do you use to wash yourself each day? ^ 

4, HoT7 much water do you use for other purposes? 



5, How much water^ does your mother use to clean clothes^ ;fix foodj, and 
do dishes? « 

6, What fractional part of that is used for ioji?_; 

7, How many gallons are in that fractional part? 



8, IJow a;iswer the first question - How much water do you use in pne day? 

9r Water is also used in other ways for your health, safety, and enjoy- 
ment. List as many of these uses as you can: - 
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II. Use of Natural Resources' Air 



' Every iine you breathe you tjake in about ane pint of air or 15,000 
quarts per tT?enty-four hours. That amount, is contained in a room 40 feet 
square and 8 feet high. 

1. Can you determine how ra^ny times you take a breath in one minute? 

(Remember to breathe normally.) i 



2. Pure air is a mixture of gases NitrogeiJ malces up 78%, oxygen fills 
21%, and the other 1% is a combination of other gases. Polluted air 
contains other gases and particles. ' From the graph belo^j ans^/er the 
: ^following questions: 

^. IJhat kind of fuels add the greatest amount of pollution to the 
air? 

b. VJhat »percentage of air pollution are solid "aste particles in 
the" air?_ , . 

c. !)hat are some sources of solid waste particles? 



d. Sulfur dioxide (SD2) and Nitrogen dioxide (HO2) can effect the 
health of the human respiratory system. Rov; much of these tv/o 
oxides are contained in polluted air? 



e. ^Jhat are the sources of SO2 and ^"^02? 



POLLUT ANTS IN TRE AIR 




HI,* Use of Natural Resources ? Energy 

The United States has only 6% of the world's people but uses 35% of. 
the world's energy* ' Hov; much energy do you use in just one day? To 
answer this question^ make an Energy Journal of one day's use of energy 
in the space below? 



Energy Journal 



Date: 


Kind of Energy 


Length of Time Used 


Energy Using Activity 






1 

. j 

1 
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Under the heading Kind of Energy ^ name the type of energy that you 
use such as ejlctric, gas^ fossil fuel (cars and trucks), solar energy 
(eating plants as food). Ileasure the length of time the energy was in 
use in minutes or hours, Un'der the heading Energy Using Activity^ 
describe what the energy was used for (washing clothes, playing a radio 
or TV; transportation, et^.)» 




IV. Use of Natural Resources : Land 

From the busy hive of a bee to the bustling crox7ds in a city, all 
organisms lieed space to live. A home is one part of everyone's living 
space. 

I. IJhat places other than home> make up your living space? 



2. How much space is taken up by the solid waste or garbage you produce 
in one day? In one week? In one year? Determine .this by guessing 
at the amount of waste you produce. 



3. !^hat other uses does man make of the land of our planet? Is^ it 
always used ^/isely? 



V. Use of Natural Resources ; Living'Thinp^s 



Man is only one of earth's many living things. He has dominated all 
other organisms and controlled them for his ovm use and protection. 

1. How has man controlled plants for his ovm- use? ^ . 




2. How has man control!^ animals for his o\vci use? 



3. Do you control plants or animals? (Consider the living things in the 
classroom and at your home. ^ 



4. Has man always used these living natural resources wisely?^ 



ERIC 



- 48 - 

00050 



^4hy are some of these resources disappearing/ that is becoming 
extinct? 



I-Jhat can you do to stop the abuse of natural resources? 
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:SP0>3SIBILITY 



We travel together, passengers on a 
little space ship, dependent on its 
vulnerable reserves of air and soil, ^ 
all coiranitted for.x)ur safety to its 
security and peace; preserved from 
annihilation only by the care, the work, 
] and I will pray, the love we give 

our fragile craft, 

Adlai^ Stevenson 



/ 
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ACTIVITY 5 ; Respons ib i li ty 
Time Required ; 4 hours 

• * 

Purpose : To show the student that each of us' has a part in the protection 
of our environment and the improvenbBnt of the quality of life in 
our state. 



Behavioral Objectives ; 
* Cognitive: 

Students will be able to identify areas of responsibility which will 
enable them to carry out constructive actions as measured by teacher 
observation and class discussion. 

Mfective: 

The student will tecommend ways in which he can carry out actions to 
preserve the environment and then carry these out as measured by teacher 
observation and class activities. » 

Background Information ; ^ 

The survivial of human beings depends on the knot^ledge we use and the 
actions we take. We face an environmental crisis, not in the years -to come 
but right now. Vlhat is the crisis? As one scientist put it, *Ve cannot nJake 
the world uninhabitable for other forms of life' and have it habitable for 
ourselves.'' I^ere is the crisis happening? The crisis is happening in every 
ta;n, country and nation. lianas future existence is in question all over 
the world. Ifliy has this crisis occured? There are too many people in some 
areas. There is not enough usable ^^ater or pure air becaus,e of pollution. 
Han and other forms of life lived on this planet for thousands of years in 
relative hanrony and balance with nature. About four hundred years ago the 
industrial revolution started and now^we are in the nuclear and sps^^e age. 
Technological advances in these four hundred years have upset the environment 
and contributed to our problems. Suddenly, man has realized that if other life 
stops — man stops, t^?ho^can correct our errors? We have not abuse^ the land 
and created our problems deliberately, but we are all guilty of some harm to 
the environment and all of us must v/ork toward solutions. How can we solve 
our environmental problems? We can acquire a knowledge of our problems and 
we can create an awareness of our basic needs. Each individual must learn 
to make decisions about his environment and to pass judgements and make 
choices. He must prepare himself to learn, investigate and develop ideas 
aboutllsolutlons and then be prepared to give time and effort to this" great 
work. - 

Man has only a short time to take on his responsibilities and to live in 
true harmony with the world. How soon and hox7 X7ell he faces this challenge 
will decide the fate of life on earth.' , 
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Vocabulary : 

!• Conservation ; a careful preservation and protection of the environment. 

2. Iiahabi table : capable of being lived* in. 

3. Ifobile ; a construction or sculpture of different materials that can he 

set in motion by air currents. 

A. Responsibility ; something for V7hich one is accountable. 
5. Uninhabitable ; Incapable of being lived in. 
Materials Needed : 

To B£ Provided by the Project ; 

1 . Films : 

Litter Monster 

Man's Effect on the Environment 

2. Films trip? - 

Environmental Crisis 

3. Copies of Conservation Pledge. 

To Be Provided by the Teacher or Student : 

1. Bulletin board materials. 

2. Assorted discarded objects. 

3. Material for making posters, mobiles, toys, collages, etc* 

4. Film Projector. 

5. Films trip projector. 

6. Cassette Tape recorder. 

Procedure : 

1. Prepare a bulletin board with the title Responsibility*'. Students 
will then be given the chance to vjclte their individual feelings on the 
board any time during the study of respnnsibility . 

2. Show the films trip ''Environmental Crisis*'. After the films trip has been 
viewed, discussion should follow concerning ways in which the student can 
help stop pollution of the earth. 

3. On a table, put a piece of citrus peel candy, a leather boot string, a 
rubber ball, a small rag, empty thread spools, and a bottle of glue. Ask 
the students V7hat word they can _^ink of that would classify the items on 
the table? Write leftovers on a piece of paper and put it on the table. 

Questions for Discussion: 

a. Hox'7 were patchv/ork quilts made by the early settlers? 

b. HoT-7 is hash made? 

c. Is there a use for ^/recked automobiles: (They qan be recycled hut . 

presently their reclaimation is not economically sound, therefore we' 
see many rusting away.) " ^ 



- 52 



ERIC 



00054 



d. ' Can you think of other useful, discarded items? (Examples are old 
tires for svzings, boat bumpers, shoe soles; inri^ertubes for vzater 
reoireation, toy drumfe, chai;r bottoms, sling shots; discarded tin cans 
for collages, pictures", containers, etc; worn nylon stockings for 
stuffing toy animals; rags for cleaning cloths at home, in industry 
and 'in ^making paperj tree bark for-medicine dyes, and insulation; 
sawdust and glue, foe making building material; scrap paper for making 
scratch pads; vatermelori rind pickles, orange peel candy, pork rinds). 
Ask pupils to arrange the lef\:overs discussed under the appropriate, 
headings; plants, animals or minerals. Assignment for the next day. ^ 
Bring to class as many leftovers as can be ^found around your home. 
Teachers should specify clean dry discards. 

Show the film.v "Utter Monster". This f ilm. izill aid ia activity five, 
because the students will be able to see wha| X7as done with leftovers that 
other students found. . ' . • 

FromTthe leftovers that have been brought from home, students should 
prepare sculpture, mobiles, toys, collages, etc. 

Show the film: ^'llan's Effect on the Environment:. Discu^ion should 
relate to changes in the environment due to^ overcrowding and technology 
and what the indi^^idual. student's responsibility is in alleviating some 
o£ these problems. 

R^ad the students' reactions and feelings that were expressed on the 
btill^tin board concerning the child's responsibility to his environment. 

Students who want -to accept individual responsibility in conserving their 
natural resources and environment should stand and repeat the conserv-* 
ation pledge (the teacher may lead them in repeating the pledge) . 
A certificate of award will be given to the students x>7ho do so. 



f 
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CONSERVATION PLEDGE 

1 owe mil pkiiie r>sm Anmcmv 

to save md 
fiitiifdlij^ tOiicfhhifnvn loa,^-: 
tiic mitmH rejourns of my mntrif 

its SO!! Cl^iii /IliHc'I^T/.")'' 

its tori<lf; iihihX';,anfi wildHfe-' 
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ACTIVITY 6: CAREER OPPORTUNITIES 



Be the Bes,t of Whatever ^ou Are 

If you can't be a pine on the top of the hill. 

Be a shinib in the valley, but be 

The best little shrub by the side of the rill. 

Be a bush ±1 you can't be a'trfee. 

If you can't be a bush 

Be a bit of tlie grass some highway happier make 

If you can't l^ev^^jnuskie ^' 

Then just be a basi^ _ 

But the liveliest bass in the lake. .r- 

We cad't all be captains 

We've got ta be crev; 

There's sometliing for all of us here. 

There is* big V7ork to do, and there^s lesser to do 

And the task v^e must do is the near. 

If you can't bia a highway, then just be a trail, 

If you canjt be the sun, be a star; 

It isn't by size that you win pr you fail— 

BE THE BEST OF WHATEVER YOU ARE. 

Douglas Ilallock 
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ACTIVITY 6 : Career Opportunities 

Time Required : 2 Hours 

* Purpose , to inform the students of career opportunities ±p. the field of 
. conservation and the environment. 

Behavioral Objectives , 

Cognitive : 

Students vzill be able to list occupations connected with the preservation 
of the environment and to investigate those of particular interest to 
them as measured by teacher observa'tion and pre and post tests. 

* Affective 

Th6 students v/ill illustrate the career opportunities he has discovered 
in his studies by use of posters, collages, drawings^ as measured by 
teacher observation and the pre and post tests. 

Background Information : 

Public a^'/areness of the importance of a' clean environment is a nei-/ 
development in our count*ry. National goals change with the needs of the people 
and job opportunities change the same way. * • 

:^ational parks, forests, and wildlife refuges had their start at the 
•turn of the century. In the I930's we had a great deal of unemployment, 
drouth, poverty and public panic. From these problems eame soil conservation 
programs and reforms. In the 1960*s there Jt/as a steady pro^.rth of interest in 
pollution control and the changing of industries that put factory wastes in 
the» air and water. 

Interest in conservation gradually spread from a handful of sportsmen to 
other citizens. Investiga^tion of diseases, such as polio and hapafJiis, 
made people interested in seeking cures for polluted water. Rachel Carson's 
Silent Spring v/arned of the dangers of excessive usS^s^of DDT and other in- 
^oluble pesticides. Political figures, at all levels of government realized 
that the business of clean air and v/ater r^ade good sense. Creating -a better- 
environment had become everybody's business. 

In the decade of the sixties the national Recreati^pnal Policy, the 
-Bureau of Outdoor Recreation, expansion of conservation programs. The 
Uater Quality Act, the Endangered Species Act and many*ofher policies came 
into being. The public began to realize that his nation cannot go on hurtin^^ 
the environment without damaging the people^ Protection of the environment 
began to assume^ national Importance. 
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Betx^een 1960 anS 1969 there was a large increase in the .number of ; 
people employed in conservation-related jobs. 

• 

Tue lQ70's should produce many more envi.ronment^al-related bills from 
Congress. Ilain concerns center around preventing and reducinj^ air and vater 
pollution and improving the use of the nation's larfd. Proposals included 
increased funds , for the construction of municipal waste treatment facilities, 
banning the dumping of x^astes in the oceans and coastal waters, the location . 
of powe;r plants, bringing parks closer to centers of population, the 
authority to set noise standards and limiting the use of pesticides and" other 
controls to halt the trend tox/ard the deterioration of the environment^ 

. . » ^ • 

Trained people are needed in increasing numbers to do the job. Actipn 
means people on the job — people v/ho knm what needs to be done and hovj to 
do it, ilany 'skills with various degrees of training are needed. The job 
opportunities are boundless because in pur complicated culture we need many 
people to solve thfe problems affecting ours and future generations, . 

Jobs in the field of conservation of f er" wide ranges in salary, fringe 

benefits and location. Some jobs are in relatively isolated'^areas, yet a 

great number of them offer a change to live in the most sdenic parts of 
the nation. * ^ ^ ■ ^ 

Vocabulary . • ^ 

1. Career : a profession for which one trains and which is undertaken as a 

permanent calling. ' > 

2. DDT : a colorless, odorless and dangerous water-insoluble crystalline 

insecticide. » * ' * 

* • . * 

3. Oc^itpation :' an activity in which one engages,, 

4. I'esticide : an agent usi^d' to destroy pests. 
Ilaterials* Heeded ; 

To B(B Provided by the Project : , , ' . - 

1. List of occupations with description of job. 

2. Film: "People ITho Fight Pollution'' 

To Be Provided bf Teacher ; 

^. Bulletin Board and poster materials (construction paper, butcher 
< paper, magazines , scissors, glue, etc.) 
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Procedure; 



1.. The teacher will give each student a slip of paper x/ith a job descript- 
ion of a particular career in environmental vork. After the child has re- 
ceived his slip of paper, he will work on a poster, drai/ing, collage, etc., 
to illustrate the particular career. 

After all students have completed their work, they will be given the 
chance to explain the career they have been working on to the class ^ Their 
illustrations should be placed on a bulletin board, entitled *Tareer 
Opportunities'* after th§ir explanation to the class. 

2, Show the film; Tecple Who Fight Pollution (a film designed to demonstrate^ 
that the pollution problem can be solved by the active participation of 
concerned people. The film sho\7S that ordinary jobs can be approached uith 
as much dignity, dedication, pride and enthusiasm as unusual ones.) After the 
filfli has been shxnzn, discussion should follw with the above points being 
emphasized. 
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1. ■ Inorganic Chemist : The inorganic' chemist primarily conducts experim,ents, 

on substances that are fre^ frbpa carbon — such as metals, ores, gases, 
and heavy chemicals — to develop and improve such materials for pro- 
ductive' purposes. \' ^ 

2. LeteroloRist . The meterorologist studies the atmospheric phenomena of the 

earth. He is interested in and attempts to describe and expl^n the 
motions, components, influences", and processes of the ^itmoophere. 

3. Hydrogxapher : The hydrographer performs activities primarily related to 

the study of ;7ater resources. He samples, measures, and tests river ^ 
levels, water flc«'7, silt accumulation, water temperature, and water 
control equipment.^ 

4. Oceanographer : An^ oceanographer studies the ocean, its contents, and its 

movements. 

5. Economist ; The economist is primarily engaged in the study and evaluation 

of man's activities directed toward satisfying his ma^terial require- . 
ments. Keiis concerned with the problems of the efficient use of 
scarce or limited supplies of land, materials ,r manpower, and natural 
resources and in meeting the demands of those supplies. 

' 6, Biophysicist: Tne biophysicist is trained in biology and physics. He 

is conce rned with the physical prinicples of living organisms and 

living cells. He studies the organism*s response to such physical 
forces as heat, light, radiation, sound and electticity, 

if 

7. Geophysicist ; - A geophysicist studies and analyzes the earth's atmosphere 

and hydrosphere to determine the effect that changing climate, 
thermal, radiation, pollution, and electric conditions 'have on the 
earth. 

8. Biochemist : Bio(;{iemists study all living organism and their chemical 

biological processes. ,They are primarily involved in a researcji 
oriented profession that studies the impace of chemical changes on 
^plants and animals. » 

9. Organic Chemist : Tlie organic chemist conducts experiments with substances 

of which the essential element is carbon, such as paint, rubber, wood, 
dye, petroleum, etc. The field of organic chemistry includes ias one 
area of specialization the agricultural chemist. who conducts re- 
' search in chemical problems related to commercial agriculture* His 
worL includes protecting crops against infestation, promoting' soil 
conservation, eliminating soil poisons, developing better and less 
harmful insecticides, fungicides and rodent poisons. 

10* Aeronautical Engineer: An aeronautical engineer engaged in a career re- 
. ^ lating to environmental problems is involved in the design and develop- 
ment of aircraft which decrease the amount of air and noise pollution. 
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11. Combustion Engineer, The coiribustion engineer designs heating ecfuipment 
' that will etf iciently burn fuel and then tests it in th,^ burning 

process, . 

12. Hydraulic Engineer: The designing and constrtiction of large power, 

~ irrigation and' navigation projects that control as v/ell as use water 
]| ^ is the special interest of the hydraulic engineer. 

* 13. Uaterahed Ilanager ; The watershed manager is responsible for the manage- 
ment and maintenance of the country's large v;ater storage facilities 
such as rfeserviors and aquaducts. 

lA. ^Landscape Architect; The landscape architect plans, designs, and in many 
cases supervises the transformation of land areas into useful and 
attractive sites. 

15. Industrial Health Engineer ; The industrial health* engineer is engaged in 

planning, analyzing, coordinating and reporting on health conditions 
in a plant or industry-. 

16. ITuclear Engineer ; The nuclear engineer is involved with scientific 

research and its application to* problems in the Use and controlled 
production of nuclear energy, and i6 particularly concerned with the 
hazard of using radioactive materials in nuclear reactors. 

17. Agricultural Engineer ; An agricultural -engineer's work can apply in 
^ both areas of pollution control and resource conservation. He is 

inteifest:ed in applying engineering principles to obtain more efficient 
design and use of agricultural equipment, farming techniques, the 
use of electrical and mechanical devices to farming methods, and the 
efficient use of soil and water resources . 

18. Soil Conservationist ; The soil conservationist is interested in and 

concerned with th*© productivity, general management, and alternative 
practices of soil use and oonservation. 

19. Environmental Inspector : The inspector dealing with various aspects of 

our environment such as air, smoke, wat^Vy and waste is primarily 
concerned with determining environmental purity by usfhg a variety 
of mechanical and chemical tests. 

20. Mechanical Tester : The role of the test engineer evaluator overlaps that 

of .the environmental tester in that it is concerned v;ith the 
pollution of the air through the sound and emissions from engines. 

21. ITuclear Technician' (Radiation) : The .nuclear technician usually work^ 

as an assistant to a nuclear engineer. iHe may conduct tests on 
nuclear waste disposal methods, i;rite reports and assist in the 
development of machines and equipment, or monitor the plant facilities 
. ^ and v/orking environment to detect any radiation contamination. 

22. Inci nerator Plant Attendant ; The incinerator plant attendant is the 
functional member of the incineration team. He operates the in- 
cinerator under the supervision of the foreman; provides direction 
and assistance for the weighing and unloading of rubbish trucks: 
repairs, lubricates, dismantles and replaces inoperable machinery: 
and handles recording and collecting fees for incineration activities. 
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23. Water Treatment, Plant OperatorV. ' An opev^icx of a';i;ater treatment plant 

* is re,s^dn^ible fpr seeing., that all ^'arfigned plant eq^iipment is ^ 
operatic iproperiy* He id'^t.esponsib.ie for reading, recording, and" 
• laaintaitning the correct chWmcal balSance in 'th'e . water ^ it is . 
processed through the plant/ffacility .'o- 
\\' ' \ 'A '.' 

24. Recycling Operators The operat<?h::.will deiettnine the types\p5 materials 
to be savaged ant^ (direct laborers:" in. sorting,, storings anS redistri- 

buring m^tejials "to^'be rec|,cled. ^ 

25. Power Plant operator r ,,^e-,po^7er;^^^ opjeiiator^s rple is yi?:al in 

, ^ several'' areas of ^j^nviropinental ^ontroXs^r He -operates the boilers, 
/ turbines, genera^^ors and qth'er''aipd/l]i^ry equipment. 

26. Conservation Officer :i|;He is r^ppnsible'tbr enforcement o^; state game 

and £ishAav;s in ^-n asiigixe4 dis.tri,dl:. or land- 'and watrfr Tn;^nagement^ 
area. '> ' ''''''' 

27. Waterw^ays Patrolman Supervisor: , He supervises fish and boating safety ^ 

Av7 enforcement programs in /an assigi^ed region of the state, ;> 

28. Federal Park Ranger; He make& .field surveys of forests, range and x/ild- 

Tifs management, forest and- insect .disease control,- fire hazatds^ 
drafts, guides for law ettfor^cemerrt, .rescue services, campgrounds and ' 
trails ^. - - ; ' r 

29. Stream Improvement Foreman , He cbhducts (iterations to clear streams of 

debris ^nd obstructions to permit migrations of fish during various 
seasons of the year. 

30. Forest Entomologist ; He plans and directs large-scale projects designed 

to prevent, detect and suppress dorest insects. 

31. Forest Patrolman: Patrols an assinged area to detect and suppress forest 

fires and direct volunteer fire fighters, ^ 

32. Conservation Education Specialist ; He Empha^^izes the importance of 

environmental education with modern teathing methods and practices. 

33. Photographic Specialis t : He takes and procjpsses color and black and white 

pictures andslides for publicity, educational, informational, 
legal and record purposes. 

34. Roadside Development Engineer ; A professional position in development and 

maintenance of roadside grounds and recreational areas— controls 
erosion, plants nursery stock, seed and sod for highway beautificat- 
ion and conducts vjeed-contro], programs. 
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ACTIVIT? 7: UPvBAjI ENCOUNTER FIELD TRIP 



'I go amongst the building of a city and I 
see a man hurrying along — to what? The 
creature has a purpose- and his eyes ajrd 
bright with it." ^ 

Keats 1819 
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ACTiyiT? 7 ' Urban Encounter Field Trip ^ 

Time Required ; About three hours \ 

Purpose ; The purpose of the urban encounter is for students to investigate* 
various types of pollution in their cnm community and try to de- 
vise solutions for pollution pr^lems iti Little Hock. . 

B.ehavioral Objectives : , V 

Cof>nitive : > '* 

The student will demonstrate an understanding of the different typ.es 
of pollution and the extent of pollution in and around 'Little Rocl^ 'j. \ 
to be measured by charting observations and ansrr/ering written questions 
for teacher appraisal. , t , . 

Affective: * ^ \ r - ^ 

The student will suggest possible solutions to pollution problems and ' 
how these solutions can be implemented as measured by teacher obsevvatlon 
of class discussion. * ^ • ' . 

Ilaterials Needed ; ^ • • 

1. Urban Encounter Worksheet 

2, Urban Encounter Discussion Guide for Classroom Follow-up 
Background Information ; * 

•The students v/ill take a 3 hour trip to points of interes.t from an . 
environmental standpoint. The trip v/ill serve to bring the student face to 
tace with current environmental probl^ and things that are being done or 
not being <.done to improve them. 

To make the trijJ more meaningful to the students', definite plans as 
' to what the trip will include will not be finalized until shortly before^e 
trip is to be taken. This will allow the environmental education staff more 
flexiljility in locating sites that interest the student and at the same 

time not overload or inconvenience the personnel of the plant or-project to 
be visited. ^ ^ • 

Ideally, four classes will take the urban encounter trip en each 'day that 
a trip is scheduled. If pircumstances dictate, '6 classes will be handled 
in' one day. Each bus will carry ti^o classes of students, one environmental 
education teacher and one aide. The classroom teacher will go with one of 
the groups. Two or more sites will be vi>5ited by each group, and they may 
or may not be identical sites. If the groups visit identical sites, they 
will do so at different times. The classroom taacher will receive background 
information, urban^ encounter worksheets, and. folloW'-up forms prior to the 
trip. > . ^ 
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LITTLE ROCK PUBLIC SCHOOLS 
EMVIRO^PIEMTAL EDUCATIO^^ PROJECT 
FIELD TRIPS 



1. Ho students will be allowed to participate in an off-campus educational 
field trip until he has returned to this teacher a Field Trip Permission 
Form signed by his parent or guardian. This si^^ined statement should give 
the parentis permission for this child to go on the trip and absolve the 
school and the bonded bus carrier of any responsibility regarding accidents 
T-^hirch m^ occur to the child while on the trip* 

♦ 

2. The students must participate in all planned activities. 



-Cut along this liner 
( This section to be returned to classroom teacher) 



Little Rock Public Schools 
♦ Environmental Education Project 

Field Trip Permission Form 

'^^li'An educational field frip is .planned for your child's class or ^roup to 

visit • on 



y^^^^^ ?'onth " Day ^ear 

\e pupils will be transported by bonded bus carriers, 



^ ^— ^= ~ , — 

I, as the parent of legal guardian, ^ive permission for 

\ (pupil's Name) 

to go on thiffv^edudational field trip and understand that by- doing so I 

absolve the schdc^'and the bonded bus carrier, of any resporfsibility re- 
garding accidents vmlch may occur to the child I while on the trip. 



(Signature) 
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FIELD TRIP iMSTER 



Field Trip 
School 



Date 



Teacher 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

i2^. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
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Students Talcing Trip. 
26. 



27. 

28. 

29. 

30, 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44.^ 

45. 

46. 

47. 

48. 

49. 



50;. 
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APPENDIX 



1. Pre-test 

2. Pretest Answer Sheet 

3. Post Test * , , 

4» Post Jest /vnswGr Sheet - ' ; 

5. tally Sheet foi Firetest and' Post Test 

6. " Student Evaluation Form 

7. ^ Tally Sheet for^udent Evaluation 

8. Teacher Evaluation Form 
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Uame Date 



Pre-Test 
Envlronemntal Education Unit ^ 
Man's Effect on the Environment 
» Sixth Grade Unit 

Urite the letter of the best correct answer for each question ovi the answer 
sheet* Do not write oil the test sheets themselves. 

• ' - * 

1. Population density means: 

a. number of animals and plants 'in Little '""ocl'.. 

b. number of people in a given environment. 

c. nximber of people, 'aiiimals and plants in ^ givon area. ^ 

2. Today the world's population is just over 

a. •■ 3h billion 

b. IJ5 billion ' • 
c; 2h billion 

3. ' The most densely populated area in Arkansas is, the 

a. Fort Smith .area 

b. Little Rock area 

c* Hot Springs area ' 

4. ^ We consider the area\_ w hen it cannot feed, clothe and provid^ 

shelter for the people who live thefe. 
a. over populated • 
b^ over industrialized 

c. over urbanized , ^ * ' 

5. The x7ord means the total means used to provide objects*^ 

necessary 'for human sustenance and comfort. ' 

a. energized 

* b. pollutionized *' ^ . 

c. technology , , ^ 



The energy crisis in the United States is 



a. goirg to take place in about 20 years 

b. happening n6w 

c. going to happen in about 10 years 

7. There is solution to industrial pollution 

a* "no 

b. ' one ^ 

c. not -a vetty good 
'*d. , more than\one . 



c* burning of waste 



:Sair poll 



8. The „-in .the United States cause most of the^|iir pollution. 

a. Gars 

b. factories 
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^ 9. All pollution is caused by . 

• a', man and nature. 
*b. mans • . , 

c* * nature. 

10. Recycling is probably the s olution to solid waste problems. 

a. worst- ' - ' ' * 

b. only ... * 
^c. best 

d. all of these ^ 

11 .Natural resources are . . * 

. a. soil, x^ater, and air 

b. wildlife 

c. something found in nature for man's use 

d. all of these - 

12. Some of .the resources in Arkansas are: 

a. oil, gold, diamonds, coal, lumber^ 

b. lumber, air, oil, vjater, wildlife 

c. diamonds, water, titanium, barite, coai> silver 
- d. all of these 

, • - * 

13. The j/ildemess bill is trying to 



a. provide money for land to use as game refuges. 

b. save streams and rivers from pollution 

c. provide money to add, more wildlife protection to present game; 
refuges 

di all of these 

14. The /^ver has been dredged, in the last few years to permit 

-large barges to transport freight. 

a. VJhite 

b. Red , 

c. Arkansas 

d. All of these 

Who is respjonsible for the protection^of the environment? 

a. 8t,udents 

b. adjiilts - . 

c . gorvernment . 

d. alJl of these 

* I 

16. Jobs dealing with noise pollution will increase by percent fey 1975. 

a. Sl * ^ 

b. Ifr8 

c. ilbo 





d. l'lone"o|. these • ^ 

17. PollutSn iy SoKd w-astes and garbdge add to ^for each individual 

in the Ui^ited SHates each year. 
^ * • a. '-5 tons r \ 

b. a thn ^ . - 

c. .15 jtons ' . " . 

d. None of threse ♦ . . , 

Er|c '. * . ■ 



18. 2 ^ responsible for an increase in job opportunities in tJie 

field of ecology. 

a. invention of new machines which need operators , , ^ 

b. great progi^s in nuclear science 

c. public awareness of the needs for proper environmental practices 

d. all of these 

19. We have many large cities in the United States. In fact, people 

in^America live in cities. 

a. 7 out of 10 * 

b. 2 out of 5 

c. 3 out of 6 . 

d". None of these , , 

20. National parks, national forests, and wilderness areas had their 
beginning: 

a. • in the late 1800 's 

b. about 1900 

c. about 1925 

d. in 1776 . 
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Name 



School 



Date 



Teacher 



ANSI7ER SHEET: PRE-TEST ' 



SIXTH GRADE UNIT - MAIL'S EFFECT ON THE EimRONI^IENT 



1* 





A 


3. . 


B 


4. - 


A 


5i 


C 


» 6. * * 


B 


7* 




8. " 


A . 


9. 


A 


io. 


C 


11. " 


& 


12. 


B 


13. . 


D 


14. 


C 


15. ^ 


D 


16. 


B 


17. 


B 


18.' 


C 


19. 


A 


20. 


B 
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Pre-Test 

Envlronegintal Educatloa Unit ^ ^ 
Man*8 Effect o n the EgvlroigDeat 
Sixth Grade Dolt 

Write the letter of tlie beat correct answer for^each question on the answer 
aheet* Do not write on the teat sheets th^iaelvea. 

1* Population density loeans: 

a. number of animals and plan^ in Little Rock. 

b* ntnber of people in a gi^^^ enviromnent. 

c. ntanber of people, animals and plants in a given area. 

2. Today the world's population is just over 

a. 3^ billion 

b. 1% billion 

c. 2k billion 

3. tlie sips t ^densely populated area in Arkansas is the 

a. • Port Smith area 

b. Little Rock area / 

c. Hot Springs area 

4* We consider the area ^ when it cai&ot feed, clothe, and provide 

shelter for the people who live there-. 

a* over populated _ • 

b. over industrialised 

c. over liTbanized * . 

/ • 

5. The word , means the total means used to pro^/ide objects 

necessary for human sustenance and comfort.* 

a. energized i 

b. pollutionlze^\ 

c. technology , • 

6, The energy crisis in the United States is 



a. going to take place in about 20 years 

b. happening now 

c* going to happen in about 10 years 

7. There la solution to industrial pollution. 

a* no 

b . ' one 

c. not a very good 

d. more than one , - ^ 

8. Ihe in the United States cause most of the air pollution, 

a. cars ' . ' 

b. >factories 

c. ^ burning of w^iste 
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.9, AXl pollution Is cAustd by • 

.a* aum and naturt, 

10. RacycUag is probAly tha Vaolution to solid waste problaw . 

a« worst . 
, b. only ^ 

c. baat 

d. all of th€aa 

11. natural resources are 




soil, water and air 
>^b. uildllfc , . 

c. sV^thing found in nature for «an's use 

d. all of these 

12. S038e ot,,thfe resources in Arkansas are: 
^ a. ^11, gold, diamonds, coal, luisber 

b. lucier, air, oil, water, wildUfe 

c. diamonds, water, titanium, barite, coil> silver 

d. all of these \ 

13. Ihe wilderness bill is trying to _ • 

a. provide taoney for land to use as game refuses. 

b. save streaias and rivers frea pollution 

c. provide money to add more wildlife protection to preaent gaae 
refuges 

d. all of these . 

Xk] The River has been dredged, in the last few years to perttdt 

large barges to transport frei^t. 

a. White 

b. Red 
• c. Arkansas 

d. All of these 

15. is responsible for the protection of the environment? 

a. students 

b. adults 
c • government 
d. all of these 

16. Jobs dealing with noise pollution will increase by percent by 1975. 

. >a. 50 

b. 148 

c. IfX) 

d. Hone of these 

17. Pollution by soUd wastes and garbage add to ^for each individual 

In the United SSates each year. 

a. 5 tons 

b. 1 ton 

c. 15 tons 

d. None of these 
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18. I t raepcnslblc for ao inqreaae la. job opportualtiM la tiia 

field of ecdlogy, 

jt. laveatloa of aw aachij^ which adiad operators 

b. ' great progroos la nuclear adence 

c. pd)llc"evareaeea of the aeeite for proper tavlroaseatal practices 
d» all of these 

19* We have uay large. dtiea la the Uatted Statea. la fact, people 

la Anerica live la dtlee. 
a« 7 out of 10 

b. 2 out of S 

• 3 out of 6 r 

d. Moae of th^e 

20* Ratloaal parka, aatlooal forasC8» end vildamcaa areas had their 
begltmlcg; 

a. la. the lata 1800 's 
b* about 19G0 

c. about IS25 
d» In 1776 
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Environmental Careers * Identify any twelve of the following environmental 
careers . Do not do more than the number asked for. If you do, only the 
first twelve will be graded and counted on your score. Remember to write 
your answers oti the ansv;er sheet. 



A. 


inorganic chemist 


R. 


soil conservationist 


B. 


metrologist 


S. 


environmental tester 


C. 


hydrographer 


T. 


mechanical tester 


D. 


oceanographer 


■ U. 


nuclear technician 


E.' 


economist 


V. 


incinerator plant attendant 


F. 


biophysicist 


W. 


water treatment plant operator 


G. 


geophysicist 


X. 


recycling plant operator 


H. 


biochemist 


Y. 


•power plant operator 


I. 


organic chemist 


Z. 


conservation officer 


J. 


aeronautical engineer 


AA. 


water\-7ays patrolmen supervisor 


K. 


combustion engineer 


BB. 


federal* park ranger 


L. 


nyaraallc engineer 


rr 




M. 


watershed manager 


DD. 


forest entomologist 


H. 


landscape arx:hitect 


EE. 


forest patrolman 


0. 


industrial health engineer 


FF. 


conservation education specialist 


P. 


nuclear engineer 


GG. 


Photographic specialist 


Q- 


agricultural engineer 


HH. 


roadside development engineer 



1. Operates and maintains an Incinerator. 

2. Concerned with determining environmental purity. 

3. By using a variety of mechanical and chemcial tests is responsible for 
• the management and maintenance of the country's large water storage 

facilities. ' 

4. Plans and directs large-scale projects designed to prevent, detect and 
suppress forest insects. 

5. Studies the atmospheric phenomena of the earth. 

6. Responsible for seeing that all assigned water plant equipment is 
operating properly and is responsible for running chemical tests on 
the water • 
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7. Emphasizes the importance of environmental education X7ith modem 
teaching methods and practices, 

- Performs activites primarily related to the study of water resources. ' 

Conducts operations to clear strejan^ of debris and obstructions to 
^^^rmit migrations of fish during various seasons of the year. 

) 

10. Makes field surveys of forests, range and wildlife management, forest 
and insect disease control, fire hazards, drafts guides for la^^ enforce- 
ment, rescue services, campgrounds and trails. 

11. Conducts experiments on, substances that are free from carbon to develop 
and improve such materials for productive purposes. 

12. Responsible for enforcement of state game and fish laws in an assigned 
district or land and water management area. 

* • 

13. Plans, designs and in many cases supervises the transformation of 
land areas into useful and attractive sites, 

14. Involved x^ith scientific research and'its application to problems in 
the use and controlled production of nuclear energy. 

15. - Studies and evaluates man's activities directed toward satisfying his 

icaterlal requirements . 

16. Concerned with the pollution of the air through the sound and emissions 
from engines. 

17. Operates the boilers, turbines, generators and other auxiliary equip- 
ment in an electrical generating plant; 

18. Studies the ocean, its contents and its mcrvements. 

19. Designs heating equipment that will efficiently burn fuel. 

20. Involved in the designing and construction of larger power, irrigation 
and navigation projects. 

21. Professional p,osition in development and-*»n^intenance of roadside grounds 
and recreatiory^l areas-;;— controls erosion, plants nursery stock, seed 
and sod for highvzay beautification and conductsweed-control programs. 

22» Plans, analyzes, coordinates and reports on health conditions in a 
plant or industry. . : , 

23. Applies engineering principles^o obtain mote efficient design and use 
of agricultural equipment, farming techniques and the use of electrical 
and mechanical. devices to farming methods. 
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24. Determines typeS jof. material to be salvaged and directs the sorting, 
storing and redistribution of materials to be recycled, 

25 • Concerned with the productivity,, general management and alternative 
practices of soil use and conservation. 

26, Taking and processing color and black and white pictures and slides for 
p\i)licity, educational, informational^ l^g^l r^ord purposes. 

27 • Conducts experiments with substances of V7hich the essential element is 
. carbon. 



28. Deals with problems, such as the design and development of aircraft which 
decrease the amount of air and noise pollution./ 

29. Patrols an area to detect and suppress forest fire55 and directs volunteer 
.fite fighters. 

30 . ^JJonducts tests on nuclear waste dispblsal methods, writes reports and 

assists in the development of machines and equipment. 

31. Supervises fish and boating safety law enforcement programs in an 
assigned region of the state. 

32. Studies all living organisms and their chemeial biologic^L.processes. 

33. Studies and analyzes the earth's atmosphere and hydrospherfe. 

i 

34. Concerned with the physical principles of living organisms and living 
cells. 

Part C. . ' * 

Give five areas of the environment in which we have environmental 
problems in Arkansas. For each area give one example of the problem 
and a possible solution for it. 
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Name ^ Date ° _^ 

School Treacher 

MSUER SHEET FOR POST TEST 

Part A ' Part B 

1- ^ 

2- A 



3. 

4. 

X.. 

6. 

7. 

8. 

9.. 
10. 
11. 
12. 



15. 
16. 
17. 
18. 
19. 
20. 



-A- 



13. ^n. 

14. r 
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1. 


V 


• 


^ ft* 
Iff. 


■ D 


2. 


S 




19, 




3. 


, V\ 




20. 





4. 


Tin 




21, 


HH . 


5. 


R 




22, 


^0 . 


6. - 


W 




23 • 


— Q 


7. 


FF 




Ik. 


X 


8. 


C 




25. 




9'. 


c.c. 




iKi. 




10. 


RR 




11. 


T 


11. 


A 




28. 


J 


12. 


7, 




29. 


• EE 


13. 


W 




" 30. 




14. 






31. 


AA 


15. * 


E 




32. 


n 


16. 


T 




33. 


G 


17. 


y 




34. 


F 



TALLY SHEET ; PPE-TEST AND POST 'SCORES 
SIXTH GRADE SCIENCE 

1 

SCHOOL TEACHER 

iMBER OF STUDENTS IN CLASS - ' DATE. 



STUDENT'S NAtE' 


PRE-TEST 
SCORE 


POST TEST SCORES 


PART 
A & B 


FART C 


PROBLEMS 


SOLUTION? 


i: 










2. 






• 




3. 










4. 










5. 








! 


6. 






• 


1 

\ 

; 


7. 








' ' ! 
i 


8. 


- 






! 

1 


9. 








\ 


10. 








\ 

\ 


11. 








\ 
1 


12. 








1 
i 


13. 








■■ i 

i 


14. 




- 






15. 










16. - 










17. ' t 










18. 










19. 










20. 
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School T eacher Date 

Student Evaluation Form: Sixth Grade Unit 



Man's Effect on the Environment 





INDIFFEREITT DISLIKED 
2 3 



Place the number that show's how you felt about the following areas of our study 
of Man's Effect on the Environment. Please feel free to make comments in the 
space provided. 

1 a. The way your teaqher felt about yoii during the unit. 

1. The entire unit on Man's Effect on the Environment 



ERLC 



2. ^The study of world, state, nation and- local population growth. 

3. " The study of technology. : — 



4. Our study of the different types of pollution. 

5. Our urban encounter around Little Rock." 



6. The study of Arkansas' natural resources- 

7. My responsibility to the environment* 

8. Study of careers . ___^£ , : - 



9. The test over the unit. 



10. The teacher's presentation of the unit. 

11. Class participation in activities. 



12. Worksheets (graph, scales, math sheets.). 

13. Extra credit activities. 

I4i Bulletin board activities.- [ 



15. \ Art activities. JL 



16. Class discussion. 

17 . Films . 



18. Films trips. 



6hmi 



_19, The time needed fio complete the unit* 



^20^ Working in small groups • 
21, Environmental Education, 



... y 



22. Staff people ^rom Environmental Education Project. (Hrs, McAfee, 
Mr. Collar and Mr. Giasgow) • . > , ' 



23. POLLUTION 



» 1 1 } f 1 1 



I- . 



— ) 



0 

ERIC 
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School ' Date 

TEACHER EVALUATIJ9H 
gjVIRONMENTAL EDUCATION UNIT 
SIXTH GRADE SCIENCE 

A. Overall Program ^ 

1, Do you feel that the .unit was effective 
in your class? 

2. Did the activities used in the unit adequately 
cover the major concepts? 

, 3. Were the objectives relevant to the concepts 
and the activities in the unit? 

4. VJere the objective? realistic? * 

'5. Do you feel that most of these objectives were 
achieved, in your class? 

6* Was the material used relevant to the student 
and his local .environment? 

?• Did you have enough tiia6 for the unit? 

Omitting the^time factor, was the schedule ea^y 
to follow? 

9, Were the resource materials provided adeq^uate? 

10* Were your classroom facilities adequate for the 
activities 'used? 

. 11^ Was the teacher *s guide adequate? 

12. Do you feel that your students hafve , become more 
aw^re .of their environment and its problems? 

13. Can you see any carry over Slto thfe student's 
activities outside the classroom? 

^ 14. Has there been any parry over in other subjects* 
that you teach or that the student's have? 

15. Do you feel that this unit should be continued ; 
next year? 

f. 
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B.. Effectiveness of Program Components ^ 
Please rate the effectiveness of the following components. 

Verx good Good Fair Poor 



AREA 


1. 


Population » 


2. 


Technology ^ 




Pollution 


A/ 




4. 


Natural Resources 


5:. 


Student Responsibility 




Career -Opportunities 


7. 


Activities on unit 


8. 


Resource Materials 


9. 


Background Material 


10. 


Pre and Post Test 


11. 


' Urban Encounter 



C. Comments. 



1. Ifliat suggestions do you have for improving any of the above areas' 



2. T^Jhat suggestions do you have for improving the overdll unit? 



ERJC . r 
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